KHOA HOC - KY THUAT

THIET KE, CHE TAO
MO HINH THUC HANH MA CH PIEN TU
TAI TRUONG PAI HOC THAI BINH

@ TONG THI LAN - NGUYEN THI NGA - VU THANH HAI
- NGUYEN THI THU HA - PAO THI MO

TOM TAT:

St dung cong nghé dién - dién tif ngdy cang dugc phat trién rong rai, dic biét trong cong

nghiép ciing nhu cédc linh vic khoa hoc, kinh t& va ky thuat, cic bd diéu khi€n dudc sit dung

trong cac thi nghiém, phong thuc hanh, cd sd dao tao va cdc linh vuc nghién ctu khoa hoc. Hoc

phan Mach dién tr @3 va dugc nhiéu trudng dai hoc dua vao lam hoc phan cho cdc nganh hoc.
Trudng Pai hoc Théi Binh ciing da lua chon hoc phadn Mach dién tir 1a hoc phan bt budc cho
cdc 16p dai hoc chuyén nganh Pién - Pién t, thuoc Khoa Cong nghé va Ky thuat. La nhiing

gidng vién truc ti€p gidng day hoc phan Mach dién ti¥, ching t6i nhan thdy md hinh Thyc hanh

Mach dién ti can bd sung d€ phit hgp véi viéc hoc tip va thi nghiém tai phong thuc hanh. Do
d6, nhém tic gid da nghién citu, ché€ tao mo hinh “Thuc hinh Mach dién ti&”.
T khoa: thi nghiém, mach dién t, linh ki€n, mach dién.

1.Dit van dé

Nhim muc tiéu dio tao bac dai hoc chuyén
nganh Pién ti vién thong, Pién tif cong nghiép,
Dién cong nghiép, Cung cip dién va tao diéu kién
tot nhat vé co s vat chit, trang thi€t bi day hoc,
tdng cudng ning luc dao tao cho Nha trudng, nang
cao chat lugng dao tao cho sinh vién, ning cao chat
Iugng nghién ctu khoa hoc trong Iinh vyc cong
nghé Pién - PBién t, nAng cao kha nang thuc hanh,
thi nghiém cda sinh vién nhém tdc gia da nghién
cttu, thi€t k& ché& tao md hinh thuc hanh mach dién
tir. Mo hinh thuc hanh Mach dién t&r 1 va Mach dién
tir 2 cia Nha trudng tuy da c6 tir thang 12 nam 2004
nhung tr ndm 2018, céc thi&t bi linh kién hdng
nhiéu, mo6 hinh gan nhu khong st dung duge. Nhém

tic gid dd nghién ctu mo hinh mdi trdi dai hét
chuong trinh chi tiét gin nhu day di cdc mach trong
phan 1y thuyét, trong cdc mach d6 cic thong sd k§
thuat dudc thay thé, diéu chinh linh hoat. Ngoai ra,
trén mo hinh ciing bd sung khdi ngudn phong phi:
ngudn mdt chiéu nhiéu mic @& phuc vu cho cic bai
hoc tudng Gng, c6 testboard ng dung linh hoat vao
viéc rap mach theo yéu ciu cu thé ctia mdi bai hoc
va ttng dung trong thuc t€.

Muc tiéu cu thé:

+ Thi€t k&€ mo6 hinh Mach dién tif phuc vu
cho hoc phan Mach dién ti¥, hoc phdn thyc hanh
Ky thudt dién t& cho bac dai hoc, chitng minh,
ki€m nghiém ly thuyét di hoc, so sanh 1y thuyé&t
va thuc tién.
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+ Phuc vu nghién ctu khoa hoc dng dung k¥
thuat mach dién tif vao trong ddi sdng hang ngay.

2.Noi dung

2.1. Quy trinh nghién citu

- Nghién cttu dé cuong chi ti€t hoc phan (phin
ly thuy€&t va phan thyc hanh), tinh todn thi€t k&
md hinh sao cho bam sit chuong trinh chi tiét ma
van phit hgp véi thuc tién cu thé 1a:

+ K&t hgp nghién citu 1y thuyét qua tai liéu
trong nudc, nuéc ngoai nhim xdc dinh va lya chon
linh kién cho phu hgp.

+ St dung phadn mém Orcad, Protues d€ vé& so
d6 mach dién.

+ Khdo sdt cdc mo hinh cic mon hoc khéc cta
Nha trudng hién c¢é va thi€t k€ md hinh méi sao
cho phit hgp vdi cong tac gidng day va hoc tip clia
sinh vién Trudng Pai hoc Thai Binh.

- Khdo siat mdt s6 cdc loai linh kién IC tao
xung, IC khuéch dai, linh kién BJT, transistor,
bién trd, tu dién...

- Lam mdt s6 module mach tao xung (cé ndi
day theo cdc bai hoc), pht hdp véi chuong trinh
chi ti€t, tng dung thuc t&.

- Thi€t k& ngudn dé ng dung va chay thi cic
module tao xung khi sinh vién lam thi nghiém va
thuc hanh.

2.2. Két qud va ban ludn

2.2.1. S0 do khéi (Hinh 1)

Gdm cic khdi:

Kh&i ngudn: bao gdm cdc ngudn =12V, =15V,
+5V, GND cung cip cho cdc khdi mach tao xung,
khoi mach khuéch dai.

Mach khuéch dai OP-AM: gdém hai mach
khué&ch dai ddo va khuéch dai khong ddo d€ do tin
hiéu tai dau vao, tin hiéu tai ddu ra va tinh dugc
hé s6 khué&ch dai clia mach.

Mach khuéch dai stt dung Transistor gdm hai
mach: Mach khué€ch dai E chung va mach khuéch
dai S chung.

Mach khué&ch dai cong suat gdbm mach khué&ch
dai dung Transistor B688 va D718 va mach
khué&ch dai ding IC LM358.

2.2.2. Quy trinh thiét ké

- Xdc dinh d6i tugng st dung: 13 sinh vién,
gidng vién.

- Phdc thdo y tudng thi€t k€ mo hinh: viéc 1én
y tudng sdn phim da phin sé chi€m thdi gian
nhiéu nhit, bdi y twdng khong chi phit hgp véi
muc tiéu dé ra, ma con phai dap ng dudc nhu cau
st dung cua sinh vién, gidng vién. Bén canh do6, y
twdng cling 12 linh hdn cho mdt mo hinh thiét k&
doc dao.

- Trién khai thi€t k&€ mo hinh

- Chay thi¥ tirng mach, tirng khdi, chay thit toan
bd md hinh trong thdi gian dai...

- Kiém tra ddnh gid hiéu qui néu cé.

2.2.3. Sit dung vat liéu ché tao

Vit liéu ché€ tao bao gom:

Hinh 1: 6 dé khéi mé hinh thuc hanh Mach dién i

=

MACH KHUECH DAI OP-AM

A

MACH TAO XUNG

KHOI NGUON

MACH KHUECH PAI CONG SUAT

y

1

MACH KHUECH DAI TRANSISTOR
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- V4 mo hinh: ton dudc thi€t k&€ theo yéu cau
dai, rong, cao theo kich thugc sdn cé.

- Mat mo hinh: mica trdng nhya dugc khoan,
cit theo thi€t k€.

- Céc linh kién, vat tu trong mach in: IC, dién
trd, tu dién, diy n6i dong, phip déng, chdt dc vit,
gidccim...

- Khi dau n6i ddm bdo mdoi han chic chin,
cach dién, ddm bdo yéu ciu k¥ thuat, m§ thuat.

2.2.4. Quy trinh vdn hanh

Caéc thi€t bi di kém khi vAn hanh mo hinh:

+ M4y hién s6ng Osilo

+Pdng hd VOM

+ D4y noi dong v4 nhya kich thude 161 Smm,
vé nhiéu mau (xanh, den, niu, dd vang.), cit
ngin chiéu dai khdc nhau tif 7cm d&n 30cm.

+ Ngudn dién 220, 50Hz

+MJdi bai hoc sit dung tuong tng céc thiét bi

+ Mot sd bai tap thuc hanh mach dién tir

1. Khdo sdt ddc tuyén Volt-Ampe ciia transistor
ctia BJT.

2. Do cdc dang tin hiéu va vé dang song tin hiéu
vao va tin hiéu ra ciia cdc mach khuéch dai tin hiéu
nhé E, C, B chung.

3. Khdo sdt ddc tuyén Volt-Ampe ciia JFET
(JFET kénh N)

4. Do cdc dang tin hiéu va vé dang séng tin hiéu
vao va tin hiéu ra cia cdc mach khuéch dai tin hiéu
nhé S, D, G chung.

5. Po va tinh hé s6 khuéch dai tin hiéu ciia cdc
mach ghép nhiéu tang, xdc dinh dj léch pha giita
tin hiéu vao Viva tin hiéu ra VO: mach khuéch dai
ghép RC dung BJT, mach khuéch dai ghép RC
diung FET, mach khuéch dai ghép RC ding BJT va
FET, mach khuéch dai ghép Darlington. mach
khuéch dai ghép Cascade.

6. Xdc dinh hé s6 khuéch dai ciia mach cdc
mach khuéch dai thudt todn: mach khuéch dai déo,
khuéch dai khong ddo.

7. Ldp rdp cdc mach chinh luu va mach ngudn.

8. Ldp rdp mét sé'mach khuéch dai dm thanh cé
cong sudt ldn.

Uu diém:

- Pa ché€ tao thanh cdng, mo hinh c6 tinh tng
dung cao, rit phit hgp vdi thuc t& cdc phong thuc
hanh tai nganh Pién - Bién t, Khoa Céng nghé
va Ky thuat, Trudng Pai hoc Thai Binh.

- M6 hinh can ddm bdo yéu cau k§ thuit, m§
thuat, ddp tng yéu cau vé kié€n thic va k§ ning
trong hoc tap va nghién ctu cdc hoc phin Thuc
hanh ky thuat Mach dién ti.

Chi phi phit hgp va c6 thé nhan ban d€ sit dung
lam hoc cu thyc hanh trong Nha trudng.

Mo hinh linh hoat, thuin tién, c6 thé thay th&
stta chifa tirng khdi riéng biét.

Kha ndng mérong:

MJdi mach trén déu c¢6 khd ning md rong biing
viéc diéu chinh thay ddi thong s6 cdc linh kién
trong mach, viéc nay phit hop vdi sy thay ddi cia
khoa hoc cong ngh€ ludn ludn dudce cap nhit, yéu
ciu st dung va dich vu ngay cang cao.

K&t hgp vdi vi diéu khién, PLC, K§ thuit cdm
bién dé thi€t k& cdc mach khuéch dai c6 tinh tng
dung cao trong d&i song va trong cong nghiép.

3.Ké&tluan

3.1. Nghién cttu da dat dugc mot so két qud sau

- Thi€'t k& khoa hoc, 1y thuyét chi#nh x4dc ddm
bao yéu cau vé, 1y luan, k§ thuat. Cdc mach tng
dung ddm bdo yéu cau trong chuong trinh chi tiét,
dam bdo viéc hoc tip, gidng day cho gidng vién
va sinh vién.

- Gitip sinh vién c6 thé khio sat cdc loai IC,
BJT tao xung, khdo sdt cdc dang xung, mach
khuéch dai cling c¢d 1y thuyétda hoc.

- Mach dap tng dugc tinh ng dung trong thyc
t&, tir d6 gitip sinh vién c6 kha ning van dung ki€n
thitc da hoc trong thi€t k&, 1ip dit cdc mach st
dung IC, BIT c6 chitc ning khuéch dai, loc tin
hiéu, tao xung... c6 tinh itng dung thuc t€.

- M6 hinh sinh dong: phan hién thi da dang: led
hién thi, may hién séng Osilo, ddng hd VOM nén
kich thich tinh td mo ctia sinh vién va tao cho sinh
vién ¢6 tinh hirng thd trong hoc tap.

- Phu hgp trong viéc gidng day va nghién citu
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Hinh 2: Mé hinh hoat déng cung mdy hién séng (fin hiéu mach khuéch dai ddo)

KHOA BDIEN -

DEN BAG 220

céc hoc phan mach dién tir; k§ thuat dién ti nganh xung s0, dién tif co ban, k§ thuat dién ti, tng dung
dién; thi€t k&, ché€ tao mach in cho khoa cdng  vao viéc lam dd 4n mon hoc, dd 4n tot nghiép, tir

nghé va k¥ thuat, Trudng Pai hoc Th4i Binh. d6 thi€t k& ché tao ra nhitng sidn phim phuc vu
- Gitip sinh vién cling ¢& cdc kién thifc dd hocd  cho ddi sdng.
cdc hoc phan da hoc: linh kién dién ti, k§ thuat 3.2. Hinh dnh thic t& ciia mé hinh (Hinh 2) ®
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ABSTRACT:

The integration of electrical and electronic technology has become increasingly prevalent
across industries and in the realms of science, economics, and engineering. Controllers play a
critical role in experimental setups, training facilities, and scientific research, underscoring the
importance of electronic circuit education. Recognizing this, many academic institutions,
including Thai Binh University, have incorporated the Electronic Circuit course as a core
component of undergraduate programs in Electricity and Electronics within the Faculty of
Technology and Engineering. As instructors of this course, we identified a need to enhance the
practical training experience by developing an improved Electronic Circuit Practice model. This
paper presents the research and development process behind the "Electronic Circuit Practice”
model, aimed at aligning practical applications with the educational objectives and experimental
requirements of the practice room.

Keywords: experiment, electronic circuit, components, circuit.
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